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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the pneumatic tire which improves the wet engine 

performance, controlling aggravation of low rolling resistance. 

[0002] 

[Description of the Prior Art] Conventionally the maximum touch-down length of the tire hoop direction 
which passes the touch-down configuration of a tread side along the core of touch-down width of face as 
a means to improve the wet engine performance of a pneumatic tire M, When setting the touch-down 
length of the tire hoop direction in 90% of location of the touch-down maximum half width to m from 
this touch-down width-of-face core to right-and-left both sides, respectively, the ratio of both touch- 
down length — the proposal which raises the wet engine performance is made by making m/M into 
smallness from 0.65 [ smaller than conventional 0.8 -conventional 0.9 ] (JP,2-267003,A). However, 
although the wet engine performance improved when above-mentioned m/M was made smaller than 
0.65, there was a problem that rolling resistance got worse rapidly. 
[0003] 

[Problem(s) to be Solved by the Invention] The object of this invention is to offer the pneumatic tire the 

wet engine performance was made to improve, controlling aggravation of rolling resistance. 

[0004] 

[Means for Solving the Problem] In the pneumatic tire which this invention which attains such an object 
made max the touch-down length of the tire hoop direction which passes the touch-down configuration 
^ of a tread side along a touch-down width-of-face core, and was made into the configuration which 

becomes brief gradually, so that it goes to right-and-left both sides from said touch-down width-of-face 
core the ratio of the maximum touch-down length M of said tire hoop direction, and both touch-down 
length with the touch-down length m of a tire hoop direction [ in / respectively / to the right-and-left 
both sides from said touch-down width-of-face core / 90% of location of the touch-down maximum half 
width ], while setting m/M to 0.65-0.80 It is characterized by making smaller than said all touch-down 
section groove surface moments the center-section groove surface moment of the touch-down center- 
section field which makes all the touch-down section groove surface moments of all touch-down fields 
20 - 50%, and is equivalent to 40% of width of face of the touch-down maximum width W. 
[0005] m/M is written in the range of 0.65-0.80, and buildup of rolling resistance is not caused, thus, the 
ratio of the touch-down maximum length M of the tire hoop direction based on touch-down width of 
face, and the touch-down length m of a tire hoop direction [ in / respectively / to the right-and-left both 
sides from a touch-down width-of-face core / 90% of location of the touch-down maximum half width ] 
— moreover By making all the touch-down section groove surface moments of all touch-down fields 20 - 
50%, and making the center-section groove surface moment smaller than all the touch-down section 
groove surface moments, it can be made hard to go water into a tread side central region, and the wet 
engine performance can be improved. 

[0006] In this invention, the touch-down configuration of a tire means the configuration which a tread 
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side forms in a flat road surface, when it is filled up with the pneumatic pressure corresponding to the 
design normal load specified into a tire at JATMA and the load of 85% of the load of a design normal 
load is carried out. Hereafter, with reference to a drawing, this invention is explained concretely. 
Drawing 1 shows an example of the tread pattern of this invention tire, the minor groove 2 which 
connects three major grooves 1 prolonged in a tire hoop direction, between these major groove 1, and 
between a major groove 1 and the touch-down edges of right-and-left both sides is formed, and the block 
3 classified by these major grooves 1 and the minor groove 2 forms in a tire hoop direction the block 
pattern which makes the block train of four trains. 

[0007] the profile F by the side of before [ which is shown by the arrow head Y as the touch-down 
configuration of the tread side of this invention tire is shown in drawing 2 ] a travelling direction, and 
the profile R on the backside - respectively - central A and A' - top-most vertices - carrying out - an 
order outside - passing - " - it is the configuration crooked in the shape of a character. The touch- 
down length (the die length of A-O-A 1 ) of the tire hoop direction in the core O of the touch-down 
maximum width W of a touch-down configuration (width of face of C-O-C) is set to the greatest M, 
and, specifically, the touch-down length of the tire hoop direction of the part of right-and-left both sides 
is brief gradually by setting this part as the touch-down width-of-face core CL. 
[0008] the ratio of the touch-down length m (the die length of B-D-B') of the tire hoop direction in the 
location D which the touch-down maximum half width (W/2) separated from the touch-down width-of- 
face core CL 90% on right-and-left both sides to the above-mentioned maximum touch-down length M 
with the tire of this invention, respectively - m/M is made into the range of 0.65-0.80. Thus, in order 
that the profile F by the side of before [ of a touch-down configuration ] a travelling direction may 
control eliminating the water on a road surface to right-and-left both sides, and entering in a tread side 
by making m/M small, the wet engine performance is improved. However, only by making it 
m/M=0.65-0.80, since the improvement effectiveness of the wet engine performance is not enough 
compared with the conventional tire of 0.8-0.9, while making all the touch-down section groove surface 
moments of a tread side 20 - 50%, much more improvement is enabled by making the center-section 
groove surface moment in the center-section field E equivalent to 40% of the touch-down maximum 
width W smaller than all the touch-down section groove surface moments. For improvement in this wet 
engine performance, it is good to make the center-section groove surface moment further, 30 more% or 
less, after maintaining relation with all the above-mentioned touch-down section groove surface 
moments. 

[0009] Such this invention tire has a possibility of becoming easy to produce partial wear in a shoulder 
side according to the difference of the groove surface moment of the above-mentioned touch-down 
width-of-face center-section field and both the shoulder section field. It is desirable to use the rubber 
constituent with which loss tangent tandelta (60 degrees C) advantageous to reduction of rolling 
resistance as cap tread rubber is rubber with high tan delta (0 degree C) advantageous to improvement in 
the wet engine performance, moreover used together and blended carbon black and white carbon, such 
as a silicic acid and a silicate, and made the degree of hardness high low as this cure. 
[0010] In this case, it is good to use the thing whose nitrogen amounts of adsorption (N2 SA) are 40- 
90m2 / g and whose dibutyl phthalate (DBP) oil absorption is 3 / lOOg 80- 150cm as carbon black. 
Moreover, as for the rubber component of this rubber constituent, it is desirable to use natural rubber 
excellent in the miscibility over the above-mentioned white carbon as an indispensable component. 
[0011] 
[Example] 

The point which makes [ example 1 tire size ] 30% drawing 1 and all the touch-down section groove 
surface moments for 185 / 65R14, and a tread pattern was carried out in common, and five kinds of tires 
which changed m/M in 0.5, 0.6, 0.7, and 0.8 and 0.9 were created. The rolling resistance and the wet 
engine performance of these five kinds of tires were measured by the following measuring method, and 
when the measurement result was plotted, respectively, the graph of drawing 3 was obtained. 
[0012] Rolling resistance: It was filled up with the pneumatic pressure corresponding to the design 
normal load specified into a trial tire at JATMA, and where it carried out the load of the load which is 
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equivalent to 85% of a design normal load to a drum with a diameter of 1700mm and it is forced, the 
rolling resistance at the time of making it run by rate 80 km/h was measured. The measurement result 
was evaluated with the inverse number and expressed as the characteristic to which m/M=0.9 and all the 
touch-down section groove surface moments make criteria (100) the inverse number of the measured 
value of 30% of tire (conventional tire). It means that rolling resistance is so small that this characteristic 
is large. 

[0013] Wet engine performance: Fill up a trial tire with the pneumatic pressure of 190kPa(s), run at the 
rate of 80 km/h, carrying out the load of the 350kg load, and pushing against a wet skidding road 
surface, and measure coefficient of friction when locking a tire. m/M=0.9 and all the touch-down section 
groove surface moments expressed the measurement result as the characteristic which makes criteria 
(100) measured value of 30% of the conventional tire. It means that the wet engine performance is 
excellent, so that this characteristic is large. 

[0014] From drawing 3 , the wet engine performance is improving linearly as m/M becomes small. On 
the other hand, although 0.70 does not change m/M, when rolling resistance becomes smaller than 0.65, 
it turns out that it falls rapidly. That is, if m/M is made small, the abatement effectiveness of the water 
on the road surface by the side of before [ according to / the profile F by the side of before / of the touch- 
down configuration shown in drawing 2 / a travelling direction ] tire travelling direction Y and the 
depressor effect of the amount of water which enters in a tread side will act, and the wet engine 
performance will be improved. However, when this m/M is made smaller than 0.65, it turns out that 
rolling resistance gets worse rapidly. 

[0015] The point which makes example 2 tread pattern drawing 1 , and makes 30% 185 / 65R14, and all 
the touch-down section groove surface moments for tire size was carried out in common, and three kinds 
of conventional tires and this invention tires 1 and 2 which changed the class of m/M, the center-section 
groove surface moment, and cap tread rubber into a of a table 1 or b were manufactured, respectively. 
[0016] About three kinds of these tires, while evaluating the same rolling resistance and the same wet 
engine performance as an example 1, the following approach estimated shoulder wear and the result was 
shown in a table 1. 

Shoulder wear: The channel depth of the pin center,large section major groove after equipping a car with 
a trial tire and running a tire 10,000km, and a shoulder section major groove was measured, respectively, 
and the ratio of the channel depth of the shoulder section major groove to the pin center,large section 
major groove depth was measured. The measurement result was evaluated with the inverse number and 
the characteristic which makes the inverse number of the value of a tire criteria (100) conventionally 
showed it. Partial -wear-proof is excellent, so that this value is large. 
[0017] 
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the inside of a table 2, and a silane coupling agent - screw-(3-triethoxy silyl propyl) tetrasulfide (Bis-(3- 
triethoxysilylpropyl)-tetra-sulfide) it is . 

[0019] Although this invention tire 1 does not change rolling resistance and shoulder wear from a table 1 
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compared with a tire conventionally, the wet engine performance is improving remarkably. Moreover, 
this invention tire 2 is tan delta (60 degrees C) as cap tread rubber. Since the low high degree of 
hardness with high tan delta (0 degree C) carried out the rubber activity, it turns out that the wet engine 
performance, rolling resistance, and partial-wear-proof all are improving substantially compared with a 
tire conventionally. 
[0020] 

[Effect of the Invention] this invention tire the touch-down configuration of the tread side The maximum 
touch-down length M of the tire hoop direction based on touch-down width of face Write m/M in the 
range of 0.65-0.80, and buildup of rolling resistance is controlled, a ratio with the tire hoop direction 
touch-down length m in the location which the touch-down maximum half width separated from the 
touch-down width-of-face core 90% — And all the touch-down section groove surface moments can be 
made into 20 - 50%, and the center-section groove surface moment can be written smaller than all the 
touch-down section groove surface moments, the encroachment depressor effect of the water into a tread 
side can be heightened, and the wet engine performance can be improved. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the pneumatic tire which improves the wet engine 

performance, controlling aggravation of low rolling resistance. 

[0002] 

[Description of the Prior Art] Conventionally the maximum touch-down length of the tire hoop direction 
which passes the touch-down configuration of a tread side along the core of touch-down width of face as 
a means to improve the wet engine performance of a pneumatic tire M, When setting the touch-down 
length of the tire hoop direction in 90% of location of the touch-down maximum half width to m from 
this touch-down width-of-face core to right-and-left both sides, respectively, the ratio of both touch- 
down length — the proposal which raises the wet engine performance is made by making m/M into 
smallness from 0.65 [ smaller than conventional 0.8 -conventional 0.9 ] (JP,2-267003,A). However, 
although the wet engine performance improved when above-mentioned m/M was made smaller than 
0.65, there was a problem that rolling resistance got worse rapidly. 
* [0003] 

[Problem(s) to be Solved by the Invention] The object of this invention is to offer the pneumatic tire the 

wet engine performance was made to improve, controlling aggravation of rolling resistance. 

[0004] 

[Means for Solving the Problem] In the pneumatic tire which this invention which attains such an object 
made max the touch-down length of the tire hoop direction which passes the touch-down configuration 
of a tread side along a touch-down width-of-face core, and was made into the configuration which 
becomes brief gradually, so that it goes to right-and-left both sides from said touch-down width-of-face 
core the ratio of the maximum touch-down length M of said tire hoop direction, and both touch-down 
length with the touch-down length m of a tire hoop direction [ in / respectively / to the right-and-left 
both sides from said touch-down width-of-face core / 90% of location of the touch-down maximum half 
width ], while setting m/M to 0.65-0.80 It is characterized by making smaller than said all touch-down 
section groove surface moments the center-section groove surface moment of the touch-down center- 
section field which makes all the touch-down section groove surface moments of all touch-down fields 
20 - 50%, and is equivalent to 40% of width of face of the touch-down maximum width W. 
[0005] m/M is written in the range of 0.65-0.80, and buildup of rolling resistance is not caused, thus, the 
ratio of the touch-down maximum length M of the tire hoop direction based on touch-down width of 
face, and the touch-down length m of a tire hoop direction [ in / respectively / to the right-and-left both 
sides from a touch-down width-of-face core / 90% of location of the touch-down maximum half width ] 
— moreover By making all the touch-down section groove surface moments of all touch-down fields 20 - 
50%, and making the center-section groove surface moment smaller than all the touch-down section 
groove surface moments, it can be made hard to go water into a tread side central region, and the wet 
engine performance can be improved. 

[0006] In this invention, the touch-down configuration of a tire means the configuration which a tread 
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side forms in a flat road surface, when it is filled up with the pneumatic pressure corresponding to the 
design normal load specified into a tire at JATMA and the load of 85% of the load of a design normal 
load is carried out. Hereafter, with reference to a drawing, this invention is explained concretely. 
Drawing 1 shows an example of the tread pattern of this invention tire, the minor groove 2 which 
connects three major grooves 1 prolonged in a tire hoop direction, between these major groove 1, and 
between a major groove 1 and the touch-down edges of right-and-left both sides is formed, and the block 
3 classified by these major grooves 1 and the minor groove 2 forms in a tire hoop direction the block 
pattern which makes the block train of four trains. 

[0007] the profile F by the side of before [ which is shown by the arrow head Y as the touch-down 
configuration of the tread side of this invention tire is shown in drawing 2 ] a travelling direction, and 
the profile R on the backside — respectively ~ central A and A' — top-most vertices — carrying out — an 
order outside ~ "— passing - M ~ it is the configuration crooked in the shape of a character. The touch- 
down length (the die length of A-O-A') of the tire hoop direction in the core O of the touch-down 
maximum width W of a touch-down configuration (width of face of C-O-C) is set to the greatest M, 
and, specifically, the touch-down length of the tire hoop direction of the part of right-and-left both sides 
is brief gradually by setting this part as the touch-down width-of-face core CL. 
[0008] the ratio of the touch-down length m (the die length of B-D-B') of the tire hoop direction in the 
location D which the touch-down maximum half width (W/2) separated from the touch-down width-of- 
face core CL 90% on right-and-left both sides to the above-mentioned maximum touch-down length M 
with the tire of this invention, respectively — m/M is made into the range of 0.65-0.80. Thus, in order 
that the profile F by the side of before [ of a touch-down configuration ] a travelling direction may 
control eliminating the water on a road surface to right-and-left both sides, and entering in a tread side 
by making m/M small, the wet engine performance is improved. However, only by making it 
m/M=0.65-0.80, since the improvement effectiveness of the wet engine performance is not enough 
compared with the conventional tire of 0.8-0.9, while making all the touch-down section groove surface 
moments of a tread side 20 - 50%, much more improvement is enabled by making the center-section 
groove surface moment in the center-section field E equivalent to 40% of the touch-down maximum 
width W smaller than all the touch-down section groove surface moments. For improvement in this wet 
engine performance, it is good to make the center-section groove surface moment further, 30 more% or 
less, after maintaining relation with all the above-mentioned touch-down section groove surface 
moments. 

[0009] Such this invention tire has a possibility of becoming easy to produce partial wear in a shoulder 
side according to the difference of the groove surface moment of the above-mentioned touch-down 
width-of-face center-section field and both the shoulder section field. It is desirable to use the rubber 
constituent with which loss tangent tandelta (60 degrees C) advantageous to reduction of rolling 
resistance as cap tread rubber is rubber with high tan delta (0 degree C) advantageous to improvement in 
the wet engine performance, moreover used together and blended carbon black and white carbon, such 
as a silicic acidand a silicate, and made the degree of hardness high low as this cure. 
[0010] In this case, it is good to use the thing whose nitrogen amounts of adsorption (N2 SA) are 40- 
90m2 / g and whose dibutyl phthalate (DBP) oil absorption is 3 / lOOg 80- 150cm as carbon black. 
Moreover, as for the rubber component of this rubber constituent, it is desirable to use natural rubber 
excellent in the miscibility over the above-mentioned white carbon as an indispensable component. 
[0011] 
[Example] 

The point which makes [ example 1 tire size ] 30% drawing 1 and all the touch-down section groove 
surface moments for 185 / 65R14, and a tread pattern was carried out in common, and five kinds of tires 
which changed m/M in 0.5, 0.6, 0.7, and 0.8 and 0.9 were created. The rolling resistance and the wet 
engine performance of these five kinds of tires were measured by the following measuring method, and 
when the measurement result was plotted, respectively, the graph of drawing 3 was obtained. 
[0012] Rolling resistance: It was filled up with the pneumatic pressure corresponding to the design 
normal load specified into a trial tire at JATMA, and where it carried out the load of the load which is 
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equivalent to 85% of a design normal load to a drum with a diameter of 1700mm and it is forced, the 
rolling resistance at the time of making it run by rate 80 km/h was measured. The measurement result 
was evaluated with the inverse number and expressed as the characteristic to which m/M=0.9 and all the 
touch-down section groove surface moments make criteria (100) the inverse number of the measured 
value of 30% of tire (conventional tire). It means that rolling resistance is so small that this characteristic 
is large. 

[0013] Wet engine performance: Fill up a trial tire with the pneumatic pressure of 190kPa(s), run at the 
rate of 80 km/h, carrying out the load of the 350kg load, and pushing against a wet skidding road 
surface, and measure coefficient of friction when locking a tire. m/M=0.9 and all the touch-down section 
groove surface moments expressed the measurement result as the characteristic which makes criteria 
(100) measured value of 30% of the conventional tire. It means that the wet engine performance is 
excellent, so that this characteristic is large. 

[0014] From drawing 3 , the wet engine performance is improving linearly as m/M becomes small. On 
the other hand, although 0.70 does not change m/M, when rolling resistance becomes smaller than 0.65, 
it turns out that it falls rapidly. That is, if m/M is made small, the abatement effectiveness of the water 
on the road surface by the side of before [ according to / the profile F by the side of before / of the touch- 
down configuration shown in drawing 2 / a travelling direction ] tire travelling direction Y and the 
depressor effect of the amount of water which enters in a tread side will act, and the wet engine 
performance will be improved. However, when this m/M is made smaller than 0.65, it turns out that 
rolling resistance gets worse rapidly. 

[0015] The point which makes example 2 tread pattern drawing 1 , and makes 30% 185 / 65R14, and all 
the touch-down section groove surface moments for tire size was carried out in common, and three kinds 
of conventional tires and this invention tires 1 and 2 which changed the class of m/M, the center-section 
groove surface moment, and cap tread rubber into a of a table 1 or b were manufactured, respectively. 
[0016] About three kinds of these tires, while evaluating the same rolling resistance and the same wet 
engine performance as an example 1, the following approach estimated shoulder wear and the result was 
shown in a table 1. 

Shoulder wear: The channel depth of the pin center,large section major groove after equipping a car with 
a trial tire and running a tire 10,000km, and a shoulder section major groove was measured, respectively, 
and the ratio of the channel depth of the shoulder section major groove to the pin center,large section 
major groove depth was measured. The measurement result was evaluated with the inverse number and 
the characteristic which makes the inverse number of the value of a tire criteria (100) conventionally 
showed it. Partial -wear-proof is excellent, so that this value is large. 
[0017] 
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[0018] 
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the inside of a table 2, and a silane coupling agent - screw-(3-triethoxy silyl propyl) tetrasulfide (Bis-(3- 
triethoxysilylpropyl)-tetra-sulfide) it is . 

[0019] Although this invention tire 1 does not change rolling resistance and shoulder wear from a table 1 
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compared with a tire conventionally, the wet engine performance is improving remarkably. Moreover, 
this invention tire 2 is tan delta (60 degrees C) as cap tread rubber. Since the low high degree of 
hardness with high tan delta (0 degree C) carried out the rubber activity, it turns out that the wet engine 
performance, rolling resistance, and partial-wear-proof all are improving substantially compared with a 
tire conventionally. 
[0020] 

[Effect of the Invention] this invention tire the touch-down configuration of the tread side The maximum 
touch-down length M of the tire hoop direction based on touch-down width of face Write m/M in the 
range of 0.65-0.80, and buildup of rolling resistance is controlled, a ratio with the tire hoop direction 
touch-down length m in the location which the touch-down maximum half width separated from the 
touch-down width-of-face core 90% — And all the touch-down section groove surface moments can be 
made into 20 - 50%, and the center-section groove surface moment can be written smaller than all the 
touch-down section groove surface moments, the encroachment depressor effect of the water into a tread 
side can be heightened, and the wet engine performance can be improved. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] In the pneumatic tire which made max the touch-down length of the tire hoop direction which 
passes the touch-down configuration of a tread side along a touch-down width-of-face core, and was 
made into the configuration which becomes brief gradually, so that it goes to right-and-left both sides 
from said touch-down width-of-face core the ratio of the maximum touch-down length M of said tire 
hoop direction, and both touch-down length with the touch-down length m of a tire hoop direction [ in / 
respectively / to the right-and-left both sides from said touch-down width-of-face core / 90% of location 
of the touch-down maximum half width ], while setting m/M to 0.65-0.80 The pneumatic tire which 
made smaller than said all touch-down section groove surface moments the center-section groove 
surface moment of the touch-down center-section field which makes all the touch-down section groove 
surface moments of all touch-down fields 20 - 50%, and is equivalent to 40% of width of face of the 
touch-down maximum width W. 



[Translation done.] 
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